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(54) LAMINATED SOI SUBSTRATE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated SOI substrate, which 
reduces adverse effects on a device and is capable of raising the yield of 
the manufacture of the laminated SOI substrate, and a method of 
manufacturing the board. 

SOLUTION: An insulating film is formed on the surface of a first single- 
crystal silicon substrate 1, such as a hydrogen-annealed substrate, an 
intrinsic gettering substrate of an epitaxial substrate, and a hydrogenation 
is performed in the substrate 1 through the surface of this insulating film, 
whereby a hydrogen ated region 3 is formed in the substrate 1 . By 
performing heat treatment at 400 to 500°C on the substrate 1 , voids 4 are 
formed in the region 3 and the substrate 1 is cleaved from these and 
formed with the voids 4, in the region 3. Then, after the surface of the 
insulating film and the surface of a second single-crystal silicon substrate 
5 are laminated together, the substrates 1 and 5 are subjected to heat 
treatment at a temperature of 1 ,000°C or higher. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the lamination SOI substrate characterized by consisting of one sort of substrates chosen from the group 
which said 1st single crystal silicon substrate becomes from a hydrogen annealing substrate, an in thorin chic gettering 
substrate, and an epitaxial substrate in the lamination SOI substrate which the 1st single crystal silicon substrate and the 
2nd single crystal silicon substrate were made to rival on both sides of an insulator layer in between, and was 
constituted. 

[Claim 2] The process which forms an insulator layer in the front face of the 1st single crystal silicon substrate, and by 
performing hydrogen impregnation from the front face of said insulator layer In the manufacture approach of a 
lamination SOI substrate of having the process which makes the process which forms a hydrogen impregnation field 
into said 1st single crystal silicon substrate, and the front face of said insulator layer and the front face of the 2nd single 
crystal silicon substrate rivaling Said 1st single crystal silicon substrate is the manufacture approach of the lamination 
SOI substrate characterized by being one sort of substrates chosen from the group which consists of a hydrogen 
annealing substrate, an in thorin chic gettering substrate, and an epitaxial substrate. 

[Claim 3] The process which forms an insulator layer in the front face of the 1st single crystal silicon substrate, and by 
performing hydrogen impregnation from the front face of said insulator layer In the manufacture approach of a 
lamination SOI substrate of having the process which makes the process which forms a hydrogen impregnation field 
into said 1st single crystal silicon substrate, and the front face of said insulator layer and the front face of the 2nd single 
crystal silicon substrate rivaling Said 1st single crystal silicon substrate is the manufacture approach of the lamination 
SOI substrate characterized by having a crystal defect field in the fixed depth from a front face. 
[Claim 4] Said crystal defect field is the manufacture approach of the lamination SOI substrate according to claim 3 
characterized by having at least one sort of crystal defects chosen from the group which consists of a misfit 
rearrangement and an oxygen sludge. 

[Claim 5] The manufacture approach of a lamination SOI substrate given in claim 2 characterized by having the process 
heat-treated at the temperature of 1000 degrees C or more after the process which makes the front face of said insulator 
layer, and the front face of the 2nd single crystal silicon substrate rival thru/or any 1 term of 4. 
[Claim 6] Said misfit rearrangement is the manufacture approach of the lamination SOI substrate according to claim 4 
or 5 characterized by being generated by forming a single-crystal-silicon layer with resistance higher than said 3rd 
single crystal silicon substrate with epitaxial growth on the 3rd single crystal silicon substrate. 
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* NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lamination SOI substrate which reduced the bad influence to a 
device especially, and its manufacture approach about the suitable lamination SOI (Silicon On Insulator) substrate for a 
semiconductor device, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The smart cut (Smart-Cut) process using the phenomenon in which a semi-conductor 
substrate carries out cleavage by the void formed of a lot of hydrogen impregnation as an approach of manufacturing a 
super-thin film SOI substrate with a lamination technique is known (Proceedings 1996 IEEE International SOI 
Conference, pi 52). D rawing 3 (a) thru/or (e) are the sectional views showing the manufacture approach of the SOI 
substrate by the conventional smart cut process in order of a process. In the manufacture approach of the SOI substrate 
by the conventional smart cut process, first, as shown in drawing 3 (a), the diacid-ized silicon film 22 which is an 
insulating material is formed on the single crystal silicon substrate 21. Finally it becomes a device production field near 
the front face of the single crystal silicon substrate 21. Moreover, near [ this ] the front face, the crystal defect fields 28, 
such as an oxygen sludge which names generically and is called a grown-in defect, or its nucleus, exist. 
[0003] Next, as shown in drawin g 3 (b), the ion implantation of the hydrogen ion is carried out with the dose of about 
1016 thru/or 1017 (atoms/cm2) from the front face of the diacid-ized silicon film 22. Thereby, the hydrogen 
impregnation field 23 is formed into the single crystal silicon substrate 21. 

[0004] Subsequently, as shown in d rawin g 3 (c), a void 24 is formed in the hydrogen impregnation field 23 by heat- 
treating the front face of the diacid-ized silicon film 22, and the front face of other single crystal silicon substrates 25 at 
lamination, 400, or 500 degrees C with a room temperature. 

[0005] At this time, as shown in drawin g 3 (d), cleavage of the single crystal silicon substrate 21 is carried out by the 
void 24 formed in the hydrogen impregnation field 23. 

[0006] Next, the lamination side of the diacid-ized silicon film 22 and the single crystal silicon substrate 25 is firmly 
pasted up by performing heat treatment of about 1000 degrees C or more for several hours. And a SOI substrate is 
completed by grinding the field where cleavage of the single crystal silicon substrate 21 was carried out, and forming a 
mirror plane. 

[0007] Then, the SOI substrate manufactured by doing in this way is thrown into the production process of a device. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the lamination SOI substrate manufactured by the above- 
mentioned conventional approach, there is a trouble that particle arises in the device manufactured from this SOI 
substrate, or degradation of junction leak, the property between isolation, and gate-dielectric-film pressure-proofing is 
brought about. 

[0009] This invention is made in view of this trouble, and it aims at offering the lamination SOI substrate which can 

reduce the bad influence to a device and can improve the yield, and its manufacture approach. 

[0010] 

[Means for Solving the Problem] In the lamination SOI substrate which the lamination SOI substrate concerning this 
invention made the 1st single crystal silicon substrate and the 2nd single crystal silicon substrate rival on both sides of 
an insulator layer in between, and was constituted, said 1st single crystal silicon substrate is characterized by consisting 
of one sort of substrates chosen from the group which consists of a hydrogen annealing substrate, an in thorin chic 
gettering substrate, and an epitaxial substrate. 

[001 1] In this invention, the hydrogen annealing substrate, the in thorin chic gettering substrate, or the epitaxial 
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substrate is used for the 1st single cryst^ilicon substrate of the schedule in which ^fo/ice is formed, and since there 
are very few crystal defects near the fri^^ce of these substrates, it is controlled th^^/oid is formed into a production 
process at this substrate. For this reason^ne bad influence to a device can be reducecr 

[0012] The manufacture approach of the lamination SOI substrate concerning this invention The process which forms 
an insulator layer in the front face of the 1st single crystal silicon substrate, and by performing hydrogen impregnation 
from the front face of said insulator layer In the manufacture approach of a lamination SOI substrate of having the 
process which makes the process which forms a hydrogen impregnation field into said 1st single crystal silicon 
substrate, and the front face of said insulator layer and the front face of the 2nd single crystal silicon substrate rivaling 
Said 1st single crystal silicon substrate is characterized by being one sort of substrates chosen from the group which 
consists of a hydrogen annealing substrate, an in thorin chic gettering substrate, and an epitaxial substrate. 
[0013] The manufacture approach of other lamination SOI substrates concerning this invention The process which 
forms an insulator layer in the front face of the 1st single crystal silicon substrate, and by performing hydrogen 
impregnation from the front face of said insulator layer In the manufacture approach of a lamination SOI substrate of 
having the process which makes the process which forms a hydrogen impregnation field into said 1st single crystal 
silicon substrate, and the front face of said insulator layer and the front face of the 2nd single crystal silicon substrate 
rivaling Said 1st single crystal silicon substrate is characterized by having a crystal defect field in the fixed depth from a 
front face. 

[0014] In this invention, since the crystal defect field is formed in the fixed depth from the front face of the 1st single 
crystal silicon substrate, if hydrogen impregnation is performed, hydrogen concentrates on this crystal defect field, and a 
void will be formed and will carry out cleavage. That is, since a void is not formed in other fields, the bad influence to a 
device can be reduced. 

[0015] In addition, said crystal defect field can have at least one sort of crystal defects chosen from the group which 
consists of a misfit rearrangement and an oxygen sludge. 

[0016] Moreover, in this invention, the process heat-treated at the temperature of 1000 degrees C or more after the 
process which makes the front face of said insulator layer and the front face of the 2nd single crystal silicon substrate 
rival may be performed. 

[0017] Said misfit rearrangement may be generated by forming a single-crystal-silicon layer with resistance higher than 

said 3rd single crystal silicon substrate with epitaxial growth on the 3rd single crystal silicon substrate. 

[0018] 

[Embodiment of the Invention] Since the crystal defect field 28 exists in the single crystal silicon substrate 21 currently 
used by the conventional approach irregularly as a result of repeating experiment research wholeheartedly, in order that 
an invention-in-this-application person etc. may solve said technical problem, Since void 24a remains also after 
completion in the single crystal silicon substrate 21 which is the barrier layer of a SOI substrate as are shown in drawin g 
3 (c), and void 24a is formed also in the crystal defect field 28 of hydrogen impregnation and it is shown in drawin g 3 
(e) It hit on an idea to have the bad influence on the device manufactured from this SOI substrate. That is, in the 
manufacture approach of the lamination SOI substrate by this smart cut process, it is important to control the formation 
location of the void by hydrogen impregnation. Although the formation location of this void serves as a location which 
hydrogen separated from the front face poured in the range grade, if there is a field which hydrogen ions, such as a 
defect, tend to concentrate on that perimeter, a void will be formed also there. Then, it is necessary to control the 
crystallinity of the front face of the single crystal silicon substrate of a substrate. In this invention, the formation location 
of a void is controlled by improving the crystallinity of the single crystal silicon substrate surface of a substrate. 
[0019] Hereafter, the example approach of this invention is concretely explained with reference to an attached drawing. 
Drawing 1 (a) thru/or (e) are the sectional views showing the manufacture approach of the lamination SOI substrate 
concerning the 1st example approach of this invention in order of a process. In this example approach, as a single crystal 
silicon substrate 1 into which hydrogen is injected, a grown-in defect and an oxygen sludge are not in a front face, and 
as shown in drawing 1 (a), the substrate with which the defect-free field (DZ) 6 exists near the front face, for example, a 
hydrogen annealing substrate, an in thorin chic gettering (IG) substrate, or an epitaxial substrate is used. A hydrogen 
annealing substrate is produced by annealing the single-crystal-silicon material formed by the FZ method etc. in 1 hour 
and 100% hydrogen ambient atmosphere at 1200 degrees C. First, the diacid-ized silicon film 2 which is an insulating 
material is formed on this single crystal silicon substrate 1 . 

[0020] Next, as shown in drawing 1 (b), the ion implantation of the hydrogen ion is carried out with the dose of about 
1016 thru/or 1017 (atoms/cm2) from the front face of the diacid-ized silicon film 2. Thereby, the hydrogen impregnation 
field 3 is formed only in the projection range field of the single crystal silicon substrate 1 . 

[0021] Subsequently, as shown in drawing 1 (c), many voids 4 are formed in the hydrogen impregnation field 3 at high 
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density by heat-treating the front face ofdie diacid-ized silicon film 2, and the front Jra of other single crystal silicon 
substrates 5 at lamination, 400, or 500 ^^es C with a room temperature. 

[0022] At this time, as shown in dmwinfr(d), cleavage of the single crystal silicon^iDStrate 1 is carried out by the 
void 4 formed in the hydrogen impregnation field 3. In this example, since there is no crystal defect field near the single 
crystal silicon substrate 1 front face, it is avoided that a void remains in the single crystal silicon substrate 1 like before. 
[0023] Next, the lamination side of the diacid-ized silicon film 2 and the single crystal silicon substrate 5 is firmly 
pasted up by performing heat treatment of about 1000 degrees C or more for several hours. And as shown in drawing 1 
(e), a SOI substrate is completed by grinding the field where cleavage of the single crystal silicon substrate 1 was 
carried out, and forming a mirror plane. 

[0024] Thus, the manufactured SOI substrate has structure as shown in drawing 1 (e), and a void does not exist in the 
interior. For this reason, when a device is manufactured from this SOI substrate, having a bad influence on a device 
property is controlled. 

[0025] Next, the 2nd example approach of this invention is explained. Drawin g 2 (a) thru/or (e) are the sectional views 
showing the manufacture approach of the lamination SOI substrate concerning the 2nd example approach of this 
invention in order of a process. In this example approach, the substrate which has the misfit rearrangement field 17 
where hydrogen is poured in, and in which the misfit rearrangement was formed as a single crystal silicon substrate 1 1 
near the front face is used. The single crystal silicon substrate 1 1 which has this misfit rearrangement field 17 is easily 
formed forming the single-crystal-silicon layer of high resistance with epitaxial growth for example, on a low resistance 
substrate, by carrying out epitaxial growth of the single crystal silicon on a SiGe layer, etc. First, the diacid-ized silicon 
film 12 which is an insulating material is formed on this single crystal silicon substrate 11. 

[0026] Next, as shown in drawing 2 (b), the ion implantation of the hydrogen ion is carried out with the dose of about 
1016 thru/or 1017 (atoms/cm2) from the front face of the diacid-ized silicon film 12. Thereby, the hydrogen 
impregnation field 13 is formed in the projection range field and the misfit rearrangement field 17 of the single crystal 
silicon substrate 1 1 . 

[0027] Subsequently, as shown in d rawin g 2 (c), many voids 14 are formed in the hydrogen impregnation field 13 at 
high density by heat-treating the front face of the diacid-ized silicon film 12, and the front face of other single crystal 
silicon substrates 15 at lamination, 400, or 500 degrees C with a room temperature. 

[0028] At this time, as shown in dra wing 2 (d), cleavage of the single crystal silicon substrate 1 1 is carried out by the 
void 14 formed in the hydrogen impregnation field 13. Also in this example, since there is no crystal defect field near 
the single crystal silicon substrate 1 1 front face, it is avoided that a void remains in the single crystal silicon substrate 1 1 
like before. 

[0029] Next, the lamination side of the diacid-ized silicon film 2 and the single crystal silicon substrate 5 is firmly 
pasted up by performing heat treatment of about 1000 degrees C or more for several hours. And as shown in drawing 2 
(e), a SOI substrate is completed by grinding the field where cleavage of the single crystal silicon substrate 1 1 was 
carried out, and forming a mirror plane. 

[0030] Thus, the manufactured SOI substrate has structure as shown in drawing 2 (e), and a void does not exist in the 

interior. For this reason, like the SOI substrate manufactured by the 1st example approach, when a device is 

manufactured from this SOI substrate, having a bad influence on a device property is controlled. 

[003 1] In this example, although the base which has a misfit rearrangement field in a single crystal silicon substrate was 

used, the substrate which has an oxygen sludge layer near the front face may be used. The substrate which has an 

oxygen sludge layer is created by carrying out epitaxial growth of the single-crystal-silicon layer on this substrate single 

crystal silicon substrate, after for example, a fluoric acid water solution washes a substrate single crystal silicon 

substrate. 

[0032] 

[Effect of the Invention] Since cleavage of the semi-conductor silicon substrate is carried out in the location in which 
the void was formed in the position of a semi-conductor silicon substrate, and this void was formed according to this 
invention as explained in full detail above, survival of a void can be reduced. For this reason, the bad influence to a 
device can be reduced and the yield can be improved. 
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DRAWINGS 



[Drawing,!,] 
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(54) LAMINATED SOI SUBSTRATE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated SOI substrate, 
which reduces adverse effects on a device and is capable of raising the 
yield of the manufacture of the laminated SOI substrate, and a method 
of manufacturing the board. 

SOLUTION: An insulating film is formed on the surface of a first single- 
crystal silicon substrate 1, such as a hydrogen-annealed substrate, an 
intrinsic gettering substrate of an epitaxial substrate, and a 
hydrogenation is performed in the substrate 1 through the surface of 
this insulating film, whereby a hydrogen ated region 3 is formed in the 
substrate 1 . By performing heat treatment at 400 to 500° C on the 
substrate 1, voids 4 are formed in the region 3 and the substrate 1 is 
cleaved from these and formed with the voids 4, in the region 3. Then, 
after the surface of the insulating film and the surface of a second 
single-crystal silicon substrate 5 are laminated together, the substrates 
1 and 5 are subjected to heat treatment at a temperature of 1,000° C 
or higher. 
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so ig a B B ^ y ^ >»«£ 4*e»M*Blcc»^aD^to#r 




3 

mi&&is 0 3 *JgT--^S1£> > h y > 

SP*»6iM!R3nfc 1 IOl«*6tt5Ct*«tit 

[ooi i ] ##g9§tc yuwasssna 
^m<om i ©susa^ y a ymmt*mr ~-)vwr. 

-<> h y ? *y ? £ V >^S«X«x e**~> + ;U 
^ F#^J&3ft£C£#JWJ3ft3,, C<Dtctb> 

[0012] xmrntcfazm k> s o i »&©*?& 
^ra«. m i ©wsas' u 3>a«©^M(c$6^jg^^ 

£ k «t d . HufB^ i ©suss^ y ^ >««*«:*si&a 
raw*jBiifc-rsis&. OT!bi&iur©3I9 & » 2 ©«& 
as/ y 3 >»«©^ffi £ * §g 0 ^b-e zxmt*m?z 

f ? * y » if y > ys&s o*i f $ * + )vmm.tf> h tt 

[0013] #%BJK^3ffe©3B9£:b-t±SO I S«© 
RJS^ffifi. ft 1 ©#*SHr> y n >S«©StWti$fciilR 
*Bf&? SISi. ffiri3MU*IS©&iBfr 6 *5R£ A*tf 

5 c £{cj; 0 , frees* 1 ©#«as/ y 3 >*«tt»tc*3R 

ttA»**»iE-r*X8i. iiufBil&f»K©ltffi£ft2© 
mMn-> y 3 >««©Slffl £ £51 9 ^*>1± -5>I*I £ ^ w 

1 ©mss^ y 3 3hb*>6— 3£©ai3 (c&a 

c £ £#m£ -r 
[0014] *»HK:*5i>rtt v ft 1 ©misfit y =»> 

t»*©r. *sRaA*tT5ic©jsa^««*tc^R*s 

0*0. ft©M 

aacttsjw FJW&fcsntt^©-e> f^-/x^iijf 
[0015] <c*5. mflBtea^PiMiiW: 5 X7 ^ ? H6 
1 «©*sa*f§£ mr scims. 

[0 0 16] *«WtC*iC>rtt. BalBlfe^l«©« 

ffi£ ft 2 ©iwga~> y 3 >»^©^b £ * m i) &t>n -5 
iiofiiK. 1000 'c^cDU&vmmm-rzjM* 

[0017] mm^y-t v hsfitt, msowMLi' 
y =3 >s&±k x f * * 1/ +• jbostc <t 0 mtm 3 ©^ 
isas/ y 3 >s«£ 0 fcs^si^si/ y 3 

jaSR-r*CiK:j:0*JsS3tiA:t©-C*-9T*>J:l». 
[0018] 




C3) «H¥ 1 1- 1 4 5 4 3 6 

4 

3*vci>s#t£as/ >j3>iS2 1 cctt^aiutcea^ 

ffi««2 8j&J#fiEt,-t:(,»Sft:«>..|83 (c) (Cot? J: 5 
(C. **aA(Cj:0^ H B a ^RIMlS2 8Kfc#-f F24 a 
aWBSE^n. S3 (e) (C*jrr«fc5tC. 3Efi6»«:t>#^ 
F 2 4 a « S O I a«©«Stt«-C***ISfiV y 3 >S 

«2 itf3tcgi^br(,j-s©r*. c©so isfi*»e.»js 
s n*t^< -f * «cjBK*wR« $ nt & c £ teas d l 

MSO I »«©MS^tcfc^r«, TkJR&AKiS 
^-f F©^^JS3f€*IWT-5.c:£*5fig-c*S 0 C©^ 
-C F ©0J&H3TK& A 3 n -S e> *^©^?MKiS 
tifcflafitt-S*t. ^©JlHtC^^©**^^^* 

fc-c. T»©misai'y3>as©aiH©*s 
Tife©m^Bi-> y =i >as«®©igae^3i[S-r £ 

20 [0019] «T. *»B©3Si6«2rffi«c^H»-c. ^Ft 
©HiB*#JHUT*ftWK:tftWr4. 01 (a) 

( e ) tt*iBw©ff i <omm.mnmc%i,wo ^-a-s 
o i »R©«is*a*iejiBK:^-rwriina-c*4. *n 
iS0i*ffi«:*5c»-ctt. **35»aAsns*isai' ya> 

S« 1 £ It, ^MCC grown-i n'KM'&XfWMtfx 
mHfiH< % 01(a) tc^T^^CC aB£9(CM^ 

-f>Fy>t/?*yv$y>y(iG)««x» 

30 «. f zs^tMsnfc#fe B B a ->'j 3>tt&. in*. ti 
1200 *cr l B#p H i. i o o %**#H«*r-r--;u 
•r^c£fcj;'9{'ps3n^ 0 5t-r. c©misa^y3> 

[0 0 2 0 ] ^CK. 01(b) K^TJ^K:, -Kffc~> 
•;3>JBt2©affi*»6*3R-f*>*#5jl 0 ,6 71)M1 0 17 

(atoms/cm 2 ) OK-Xir-/t>aAT^ t 
CtiiCcfc 0 . WMf 'J 3 l <D®BMm®M(D?> 

40 [0021] yci»r. 01 ( c ) tc^-r<fc 5 (c. zawt 
j> y 3 > k 2 ©^ffi £ ffe©*ea i"ja>a«5 ©*m 

£^SS-CSfi«3^*>-tt. 4 0 07bM5 0 o'c-cmMM-r 
[0 02 2] C©£#. 01(d) {C^r«t5CC, *^ 

>»si«HM3n2> 0 aaiifetttcfebvrtt. m^a-> 

y 3 >S« 1 »iBifi««:fSii^Ri««*J«ct»©-C. S£* 

©.fc^tcsK-r 3 >a« 1 «K«#-r 4 c 

50 tttmvibtiz. 



5 

[ o o 2 3 ] &cc. mooo -c&.±(DmMm^mw\ 
M? c 4 ic <fc o . -ig{b> y n >M 2 tm&g&ts 

i(e) tc^-rj:5«c. m«sa^y3>a«i©»M3 
nfci4«fgiriieMi-^c 4 tc'j: <o . s o i a 

[0 0 2 4] C©<fcMCi?igi*ft;fcSO 
(e) KSti^iiMfLtfet), ■eoWSWCtttf 
K t U I >. C ©test). C©SO I 6 f^* 

-/X£i^tL;fc4£fc:, ^<^^«ftttC3Wg»*iRS3 10 

[0025] ^(c. *^©^2 <Dnmw%mc~o^T 
mwrz. 02 (a) 7!»m (e) «*^w©»2 <mm 

tn»S±(c x tr £ * + JUSStc J: <3 1WSK©*ISS^ 20 
"J n >m£J&l&?2> Ci, Xtt S i G e JB±tc*Bfi^ 
>; 3 tfjr +■ -ifS c tmc «fc 9 gate 

1 1 ±K*6i»«fr**zai^b^ y 3>k i 2 ^ftjgg-r 

[0 02 6 ] 02 (b) K^-rj^fc:. -SMt2^ 

^>ii 2 ©a®*> *>£m o ,s t!>mi 0 

17 (atoms/cm ! )©h--XIf'ft>aAt 
& 0 C*HC«fc»). lUSBf U =» >S« 1 l©fifl8flHI« 

^7^j-f 1 7 tc**aAM« 1 3 & 30 

[0 02 7 ] &(,vr. 02(c) tofrTJ: Mc. HKtt 

^<ja>mi2 <omm i<t©*e B B 8 ^ y n >»s 1 5 © 

a®4£gt&-C'5g 9 4 0 07bS5 0 CCCDMS 

It^C 4icJ: 0 , *3ftaAMi* 1 3 F 1 4££ 

[0028] C©4#. 02 (d) (Ctj^-T <fc^&t. 7k* 

£ASfi« 1 3 nfctfV F 1 4 tc«t o . m&M,~> 
yavisi lumens. ^e»««:*ji»r*>. # 

r. fie*©<± *> (c*v Ftftassf y 3>i« i i 
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[0029] ^1000 *ai>,±<D&Mm$:$imffl 
m?c 4 tc j: <o . -®Ht*> y 3 >j^2 4**sa^ y =» > 
8«5 4©5go^-a-®*^@«:if«-r^o -eur. 0 

2 (e) Cc^n-r J: JMSiS^ =» >«R 1 1 ©ftm 
StiytiB*WBL-ciliB*^iS-r*ct«:j:9. SOI 

[0 03 0 ] c©<fc*>K:Sit;*4afcSO I Sffi«02 
(e) CCTn-rJr^^^ii^WL-CfcO. -e©ftS!Hc»*' 
^ F#(#&ls&lr». C©/c#>. 3*1 ©HJfeflWffitcJ: 9 
KlitSftfcSO IS«4PJtiK:. t©so iss^e^ 
^'-rX5rS5^L,/c4#«:. ^UX^ttCl^Sg 

[0031] 2i^£tt«tc4Bi»rB % *is»s/ y =1 >*k 
m&mc wtmm m««B * wr & »«* awb o r «> <t i » . 
o Ti&mmik^ y ^ L^cft. c ©Tiams 

[0 03 2 ] 
[Hifi©t!Mi&8M&J 

[0 1 ] *»i»©» i ©Hife^ffijc^-ssfio^-a-s 

O I »S©MiS*a5rXgJlitc^-r»f®0t:*«)-5 o 

[02] *¥$m<om 2 ©su6«^r js«c«s 5S o ^t>-tf s 
[03] ge*©x-7- hyu-fextc.tsso is 

«©«Jfi^jS%Xg*{c^-rKiBHT*4. 
[##©giW] 

1. 5. 11. 15, 21. 25; Mo|-> <J ^ 

2 . 12. 22: ~mtis V a >« 

3 . 13. 23: Tkm&Atm 

4. 1 4. 2 4. 24a : #U V 

2 8 : mikXf&m® 



(5) ft<ffl¥-l 1 - 1 4543 
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(e) 
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3^-12 
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gM1 12:-atft^'jj>.* 
5H2 13;*>*^A^«C 

15 17; tx7<*M&Mlrii 



[03] 



(a)2B- 



» 21 



-22 




(e) 




.21 
24a 



21,25: **£Avw>&ffiL 
22:-«Mtvj3>J» 
23;*-fcj*A4ftj£ 



S-25 28;*Sft**MI>i£ 



